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遍存在的类群，在湾外的 20m 水深处处于优势类群的生态位。 
4. 楚科奇海的微型浮游植物的丰度比其他北冰洋海域相对较高      
（ 0.03 - 10.23 × 103 cells/ml ）； 微 微 型 浮 游 植 物 的 丰 度 则 大 致 相 同          
（ 0.01 - 5.51 × 103 cells/ml ）； 浮 游 细 菌 的 数 量 明 显 较 高               

































Pico- and nanoplankton predominate in the marine system concerning their 
bioactivity, biomass, and production. They play an important role in the carbon 
fixation process in the Arctic Ocean, and are an important component to regulate the 
biosphere. Furtherly, pico- and nanoplankton can be an important indicator of the 
changing environment, since the changes in the community, structure and biomass of 
pico- and nanoplankton reflect the changes in the pathways of nutrient and energy 
transferring in the food web and the changes in the biogeochemical cycle. Recently, 
ecological study of the Arctic pico- and nanoplankton has been paid more attention 
due to the increasing impacts of climate change on the Arctic marine ecosystems. This 
study focused on pico- and nanoplankton in the Arctic Ocean. The distribution pattern 
of pico- and nanoplankton along environmental gradients in the Chukchi Sea and in 
Kongsfjorden were surveyed. And the genetic diversity of pico- and nanoplankton, 
and the relationship between genetic structure and environmental factors were 
investigated. The main outcomes include: 
1. Abundance and biomass of pico- and nanoplankton were investigated in 
relation to hydrography in Kongsfjorden, Svalbard (79°N, 12°E) during late summer 
2006. Autotrophic and heterotrophic picoplankton abundance ranged from 0.10×106 
to 35.20×106 cells/L and from 0.40×106 to 20.30×106 cells/L, respectively. The 
highest number of bacteria in the entire water column was recorded at station 2 at 10m 
(22.30×108 cells/L); the lowest concentration was observed at satation 1 (6.00×108 
cells/L). The abundance of autotrophic and heterotrophic nanoplankton varied from 
0.40×105 cells/L to 46×105 cells/L and from 0.30×106 to 9.10×106 cells/L, 
respectively. Our results demonstrated that heterotrophic nanoflagellates and bacteria 
in Kongsfjorden microbial community were relatively important. The structure of 
plankton communities integrated with environmental variables could act as indicators 
of the variability of the inflow of Atlantic Water into Kongsfjorden. 
2. Microbial eukaryote diversity was assessed in Arctic Kongsfjorden 
(Svalbard), by constructing SSU rRNA gene clone libraries. Samples were collected 
from different depths at the outer basin in summer (2006), plus an additional one 















full-length sequences. Four main phyla as Alveolates, Stramenopiles, Cercozoans, and 
Metazoans were often screened in this fjord. Alveolate occupied highest percentage of 
taxa in the library of surface sea water, besides the Metazoan related clones. Moreover, 
dinoflagellates, diatoms and pico-Prasinophytes were detected as prevalent 
phytoplankton through the analysis of libraries. Questions related to the quantity of 
these phytoplankton and their roles in the microbial loop arose from an ecological 
viewpoint. 
3. The 16S and 18S rRNA genes of microbial organisms collected from the 
inner and outer basin of Kongsfjorden (Spitsbergen, Arctic), which have different 
environmental gradients (temperature, salinity, silica, phosphate-phosphorus and 
nitrate-nitrogen, p<0.05), were studied using PCR-denaturing gradient gel 
electrophoresis (DGGE) pattern. Comparison of the microbial fingerprints and the 
physic-chemical parameters revealed a higher sensitivity of molecular methodology. 
Sequences obtained from bacterial DGGE were affiliated with the following six main 
phylogenetic groups of bacteria, including Proteobacteria (α, β-, and γ-), Bacteroidetes, 
Verrucomicrobia, Cyanobacteria, phototrophic eukaryote Chloroplast and uncultured 
marine bacterium. Microeukaryotic sequences were not reported here because of the 
faint bands and the failure sequencing. The relationships between the genotype 
distribution of microbes and biotic/abiotic factors also were examined. However, 
when the DGGE fingerprints results and abiotic/biotic data were integrated using 
canonical correspondence analysis (CCA) to assess habitat similarity, Station 1 at 30m 
(outer fjord) was grouped separately from the other sites. This difference could be due 
to the causes of the thermocline and the bottom of the euphotic layer at this depth 
where the Atlantic Water and Arctic-type water are overlapped. 
4. Chukchi Sea is one of the marginal seas in the Arctic Ocean. Water flowing 
into the Arctic Ocean from the Pacific Ocean must pass through Bering Strait and 
across the broad and shallow Chukchi Sea. As the water moves over the wide Chukchi 
shelf it transits through Herald Valley (in the west) and Barrow Canyon (in the east) in 
the northern Chukchi Sea. There are three water masses existing in the Chuhchi Sea 
during the third Arctic cruise of China in the summer of 2008. The first one is the 
Bering Shelf Water with higher temperature and lower salinity; the second one is the 
Anadyr Water that entered in winter or spring with lower temperature and higher 
salinity; the third one is the Mixed Water that is a lower salnity surface layer caused 















a significant effect on the thermohaline properties of Arctic Ocean and result in 
enhanced biological producitvity within the Chukchi Sea. As global climate changes, 
the marine environment changes. In the Chukchi Sea, rising air temperature, 
increasing precipitation, higher river flows, and declining snow cover have lead to 
large and rapid change in the upper ocean. These changes will be like to have seveal 
impacts on polar marine food webs, including changes in microbial community 
structure and cell size, the biogeography of microbial species and the timing and 
spatial extent of phytoplankton blooms. Based on the third Arctic cruise of China in 
the summer of 2008, the distribution patterns of pico-, nanoplankton and bacteria 
abundance were studied, which were investigated in relation to hydrography in the 
Chukchi Sea. Pico- and nanophytoplankton abundance ranged from 0.01×103 to 
5.51×103 cells/ml and from 0.01×103 to 5.51×103 cells/ml, respectively. The lowest 
number of bacteria in the entire water column was recorded at station R17 at 100m 
(0.21×106 cells/ml); the highest concentration was observed at station R09 at 10m 
(9.61×106 cells/ml). Our results demonstrated that melting sea ice is affecting the 
physical characteristics of the Chukchi Sea by causing reductions in the salinity of the 
surface mixed layer, which in turn results in greater hydrogynamic stability of the 
water column. These changes were accompanied by increased bacterial concentrations. 
the abundance of bacteria and nanophytoplankton in the Chukchi Sea were relatively 
higher than the other regins of Arctic Ocean. The Pacific warm water brough large 
nutrients into the Chukchi Sea, especially nitrogen. Nanophytoplankton were more 
competiver than picophytoplankton in that contidition. So the abundance of 
nanophytoplankton in the Bering Shelf Water which notably relation to Chla was 
more than picophytoplankton. However, the number of picophytoplankton in the 
Anadyr Water with notably relation to Chla was larger than the other two water 
masses. The structure of pico- and nanoplankton communities coupled with the water 
masses in the Chukchi Sea was considered to act as indicators of the variability the 
inflow of Pacific warm water into the Chukchi Sea. A warm Chukchi Sea may also be 
susceptible to invasive species from the south, such as, the eventual replacement of 
picoprasinophytes by picocyanobacteria, and modification of dinoflagellate 
assemblages by the arrival of harmful algal bloom species. 
5. The pico- and nanoplankton eukaryote diversity were studied in the Chukchi 
Sea by using 18S rRNA gene clone libraries and DGGE. The genetic diversities of 















Stramenopiles and Alveolates. The Alveolates were the most extensively distrubted 
and relatively abundant. The have played very important roles in dynamics and other 
aspects of eukaryotic pico- and nanoplankton assemblages in the Chukchi Sea. 
6. The phylogenetic composition of bacterioplankton assemblages in the 
Chukchi Sea was analyzed during summer 2008 by sequencing cloned fragments of 
16S rRNA genes. The sequencing effort was directed by DGGE screening of samples. 
Sequences of 120 clones fell into seven major lineages of the domain bacteria: α-, γ-, 
δ-, β-Proteobacteria; Cytophaga-Flexibacter-Bacterioides spp.; Verrucomicrobium 
spp.; and green nonsulfur bacteria. A total of 45% of the cloned sequences (excluding 
clones in the SAR11 and Roseobacteri groups) had sequence similarities that were 
<94% compared to previously reported sequences, indicating the presence of novel 
sequences. DGGE fingerprints of the selected samples showed that most of the bands 
were common all samples. However, additional bands representing sequences related 
to Cytophaga and Polaribacter species were found in Bering Shelf Water mass. 
Prominent among these were members of the SAR11 group. Differences between 
Mixed Water and Anadyr Water were apparent in DGGE fingerprints. 
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